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PRELIMINARY PROGRAM OF THE 30TH ANNUAL 
MEETING, THE UNIVERSITY OF ILLI- 
NOIS, URBANA, ILL. 


JUNE 20-23, 1922. 


Your Committee in preparing this program has kept in 
mind the following: 

1. Time and opportunity for the study of the Engineering 
College where the meeting is being held. 

2. A limited number of set papers. 

3. Fewer committee reports. 

4, Ample opportunity for discussion. 

5. Time for becoming acquainted by individual conferences. 


TUESDAY, JUNE 20, 1922. 


11:00 A.M.—Meeting of the Council, Engineering Library, 
Room 119, Engineering Building. 
12:30 P_M.—Luncheon for members of the Council, 
University Club. 


2:00 P.M.—First Session, Room 100, Physics Building. 

Keynote of the Meeting, Chas. F. Scott, President of the 
Society. 

Teaching: Charles E. Chadsey, Dean, College of Education, 
University of Illinois. 

Discussion by : Chas. S. Howe, Case School of Applied Science 
W. G. Raymond, State University of Iowa. 
J. D. Hoffman, Purdue University. 

The Need of Basic Statistics in Engineering Education. H. 
H. Jordan, University of Illinois. 

Report of the Membership Committee, A. A. Potter, Chairman. 

Selection of a Text Book. Douglas Anderson, Tulane Univer- 
sity. 


450 

















PRELIMINARY PROGRAM. 


8:00 P.M.—Reception. Gymnasium of Woman’s Building. 
Address of Welcome, David Kinley, President, University of 
Illinois. 
Response. Chas F. Scott, President of the Society. 
University of Illinois Illustrated. Campus Movie. Prof. J. 
M. White. 
Reception in the parlors. 


WEDNESDAY, JUNE 21, 


9:00 A.M.—Meeting of the Council, Engineering Library, 
119 Engineering Building. 
10:00 A.M.—Second Session, Room 100, Physics Building. 
Instruction to Freshmen, A. A. Potter and W. A. Knapp, 
Purdue University. 
Discussion by : Anson Marston, Iowa State College. 
P. G. Laurson, Yale University. 
R. A. Seaton, Kansas State Agricultural College. 
C. E. Magnusson, University of Washington. 
Some Problems of Engineering Education. J. H. Dunlap, 
State University of Iowa. 
Report of Committee No. 15, Civil Engineering, A. H. Blan- 
chard, Chairman. 
Report of the Treasurer. 
Report of the Secretary. 
1:30-4:30 P.M.—Open House of College of Engineering. 
Meet in Room 100, Physics Building. For details see separate 
itinerary. Other itineraries will be provided for the ladies 
who are not interested in engineering matters. 
Preliminary meeting of teachers of English to Engineering 
students. Professor J. Raleigh Nelson, Chairman. This 
meeting is for the informal exchange of views on the 
problems of the English teaching. 
6:30 P.M.—Annual Dinner. Champaign County 
Country Club. 
8:00 P.M.—Presidential Address: Chas. F. Scott, President 
of the Society. 
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THURSDAY, JUNE 22. 


9:00 A.M.—Meeting of Institutional Delegates, Room 100, 
Physics Building, H. J. Hughes, Chairman. 
Special Conference on English, 119 Physics Building, J. Ra- 

leigh Nelson, Chairman. 

Subject—A Better Correlation of the English Courses in the 
Engineering Curriculum. 

10:30 A.M.—Third Session, 100 Physics Building. 

Methods of Teaching at the Iowa State College. Almon H. 
Fuller. 

Report of Committee No. 13, Physics, presenting the report of 
the American Physical Society on Teaching Physics to 
Engineering Students. 

Physics at the University of Illinois. Chas. T. Knipp. 

Report of Committee No. 17, Electrical Engineering, H. E. 
Dyche, Chairman. 

Discussion of A. I. E. E. Papers on Education. 

2:00 P.M.—Fourth Session, 100 Physics Building. 

Graduate Work. David Kinley, President, University of IIli- 
nois. 

Graduate Work in Engineering. A. N. Talbot, University of 
Illinois. 

Cultural Element in Engineering Education. W. H. Rayner, 
University of Illinois. 

Report of Nominating Committee. 

Report of the Institutional Committee. 

Discussion. 

8:00 P.M.—Smoker for the men, Union Building. 

Round Table: 

The Longer Curricula. Professor W. H. Burr’s paper 
at Yale. ; 
Reception and Entertainment for the ladies, Woman’s 
Building. 
Fripay, JUNE 23. 


9:00 A.M.—Meeting of the Council, Engineering Library, 
119 Engineering Building. 
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10:00 A.M.—Fifth Session, 100 Physics Building. 

Report and Discussion of Branches, by the President. 
Report of the Committee on Licensing Engineers, Chas. S. 

Howe, Chairman. 
Report of the Conference on English. 
Report of Committee No. 8, Admissions, 0. J. Ferguson, Chair- 

man. 
Report of the Committee on Resolutions. 

11:57 A.M.—Trip to Springfield. 
2:00 P.M.—Trip to Chanute Aviation Field, 


REGISTRATION AND INFORMATION. 


Take a street car at any railroad station in either Urbana 
or Champaign to the Physics Building of the University lo- 
cated at Mathews and Green Streets. 

Registration and headquarters for the convention will be on 
the first floor of the Physics Building. Members will register 
here on their arrival. 

Rooms will be assigned in fraternity houses or in private 
dwellings near the campus. Rates $2.00 per day. 

Hotel Inman, single room with bath, $4.00 up; single without 
bath, $1.50 to $1.75; double room without bath, $3.00. 
Hotel Beardsley, single room with bath, $2.50; single without 
bath, $1.50; double room with bath, $5.00; double without 

bath, $3.00. 

Meals may be obtained at the cafeteria in the Union Build- 
ing, or at cafeterias on Green Street just west of the campus; 
and noon-day meals may be obtained in an excellent cafeteria 
in the Woman’s Building. 


MEETING PLACE. 


All meetings of the Society will be held in the Physies Build- 
ing. 

All meetings of the Council will be held in Room 119, Engi- 
neering Building. 
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RECREATION AND EXCURSIONS. 


The Local Committee has arranged a luncheon for the first 
meeting of the Council at the University Club at 12:30 P.M,, 
Tuesday, June 20. 

There will be a reception in the Gymnasium of the Woman’s 
Building on Tuesday evening, June 20, at which time Dr. 
David Kinley, President of the University of Illinois, will give 
the address of welcome. Professor J. M. White will give an 
illustrated talk on the University of Illinois. Following this 
there will be a reception in the parlors. 

On Wednesday afternoon, June 21, the College of Engineer- 
ing will hold open house for the members and guests. Other 
itineraries will be provided for the ladies who are not inter- 
ested in engineering matters. 

The annual dinner will be held at the Champaign County 
Country Club on Wednesday evening, June 21, at 6:30 p.m. 
This dinner is informal. Tickets $2.00. 

A Smoker for the Men in the Union Building, and a recep- 
tion and entertainment for the ladies in the Woman’s Build- 
ing will be held at 8:00 p.m., Thursday, June 22. 

On Friday afternoon two trips have been arranged. At 
11:57 a.m., those desiring to visit the home and tomb of Lincoln 
will leave over the Illinois Central Railway. Tickets from 
Champaign to Springfield are $3.11. There will be time at 
Clinton for lunch and the train from Clinton to Springfield 
carries a dining car. 

The train arrives in Springfield at 2:59 p.m., which leaves 
abundant time to see Lincoln’s home and tomb in the after- 
noon. 

At 2:00 p.m., there will be a trip to the Chanute Aviation 
Field, Rantoul, via automobiles or Urbana and Kankakee 
Electric Railway. This trip is 75 cents round trip. A good 
train for Chicago leaves Rantoul at 6:47 P.M. 
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PRELIMINARY PROGRAM. 


LocaL COMMITTEE, 
Ira O. Baker, Chairman. 


General Committee.—C. R. Richards, A. N. Talbot, J. M. 
White, Ira O. Baker, Chairman. 

Registration Committee.—F. B. Seely, H. H. Jordan, Chair- 
man. 

Reception Committee.—E. C. Schmidt, Chairman, Morgan 
Brooks, M. L. Enger, L. H. Provine, A. P. Carman, H. F. 


Moore, W. M. Wilson. 
Entertainment Committee—A. C. Willard, Chairman, Ray 


Arms, G. A. Goodenough, Rexford Newcomb, J. E. Burgess, 


O. A. Leutwiler, J. E. Smith. 
Open House Committee—H. H. Stoek, Chairman, C. T. 


Knipp, F. M. Porter, G. H. Radebaugh, J. M. Snodgrass, E. 
B. Paine, L. H. Provine, F. B. Seely, C. C. Wiley. 

Ladies’ Committee —Mrs. A. P. Carman, Chairman, Mrs. 
Ira O. Baker, Mrs. M. L. Enger, Mrs. C. R. Richards, Mrs. E. 
C. Schmidt, Mrs. A. C. Willard. Honorary Members: Mrs. 
David Kinley, Dean Ruby Mason, Professor Ruth Wardall, 


Professor Louise Freer. 


OFFICERS FOR THE 1922 MEETING. 
Charles F. Scott, President. 
Vice-Presidents. 
H. J. Hughes. E. J. MeCaustland. 


W. O. Wiley, Treasurer. 
F. L. Bishop, Secretary. 
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ACTIVITY AND PROGRESS. 


CHAS. F. SCOTT, 
President of the Society. 


General activity throughout its membership is a problem 
in the organization of a national society. 

In the past the 8. P. E. E. activities have been principally 
through its committees, the annual convention and the monthly 
bulletin. A few members have been active; the greater num- 
ber have passively listened or read, some have then contem- 
plated and acted. 

In the national engineering societies general activity has 
been secured through sections and branches. The S. P. E. E. 
is making a good start in the same direction. Following are 
some means of activities for consideration by members of the 
Society. 

1. Every engineering teacher and every teacher of engineer- 
ing students should be a conscious factor in promoting engi- 
neering education. Even if not an ‘‘active’’ enrolled national 
member, he should be an acting interested associate. Local 
meetings should have an interest and worth-whileness which 
will attract and hold. Formal rules or informal custom should 
bring all engineering teachers into our group. Read the 
reasons why all teachers of engineering students should be 
with us. These appeared in the October number of ENcI- 
NEERING EDUCATION. 

2. Students may be included in Branch meetings and discus- 
sions. The policies underlying their courses, the objects of 
certain subjects, the reasons for certain methods will give the 
student an insight into his work. And conversely, the older 
ones may learn a good deal from the boys. Teacher and stu- 
dent—why should they not frankly discuss what is of so vital 
importance to both? 

3. A certain local commercial club so organized its commit- 
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ACTIVITY AND PROGRESS. 


tees that membership changes occurred quarterly so that each 
member of the club performed committee service during a 
part of the time. The principle is excellent. Can we not have 
every teacher take some part, to write, to speak, to discuss, to 
serve on a committee? There are plenty of questions for com- 
mittees of younger teachers from various departments to con- 
sider. Their report may be useful—or it may not. The mem- 
bers have met and have become acquainted which results in 
understanding and in confidence in one another. We have 
applied the modern method of codperation and have found 
that we are working on a common problem rather than inde- 
pendent ones. 

4. The chief engineer of a large western public utility was 
in conference with the teaching staff of an engineering depart- 
ment of a leading school. One of the difficulties emphasized 
by the teachers was the inadequate or misdirected training 
in another department—English or mathematics, or some 
other. ‘‘Have you taken it up with them?’’ ‘‘No, we did 
not think of that, and it would not be worth while anyhow.”’ 
The visitor then said some things with surprise and emphasis. 
In his business there were frequent conferences between de- 
partments which were contributing to a common end; how 
could each best serve the others? how could they produce a 
better product? how could they operate more economically? 

5. The outstanding national organization in engineering 
activity is the Technical Section of the National Electric 
Light Association. There are eight principal committees, with 
a long list of subcommittees. They prepare important re- 
ports, up-to-date in technical information and operative prac- 
tice, which are valuable guides in a progressive profession. 
But the most valuable feature of the committee work is the 
development of the men who do the work. Committees are 
made large to benefit many men. Operative engineers need 
to get away from the routine work which develops them into 
ruts and confer with their fellows, interchanging experience, 
generating new ideas, enlarging vision and purpose. Commit- 
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ACTIVITY AND PROGRESS. 


tees meet in three or four-day sessions, several times a year. 
Their keen earnestness and business-like methods are inspiring. 
They are improving the operation and efficiency and output 
of the next year, but they are also training the men who are to 
do the big work of the future. 

The larger electric companies send a number of their men 
to several committee meetings and the convention each year. 
One of the chairmen told me that some of the smaller com- 
panies could not see the benefit and were reluctant to send an 
engineer. I remarked that there was the same idea in some 
colleges, as even a big one questions whether to send one 
engineering teacher once a year. His retort is worth consid- 
ering, ‘‘ Well, I would hate to send my son to that school.’’ 

6. The engineering teacher may well consider what per cent. 
of his time and effort should be devoted to systematic activity 
in promoting his profession as a teacher. The engineering 
deans and university heads may well consider what per cent. 
of their budgets should be devoted to aiding the activities of 
their teachers in promoting engineering education. 

Activity is a necessary condition of progress. 
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ATTENDANCE IN ENGINEERING AND MINING 
SCHOOLS IN THE UNITED STATES. 


BY W. C. JOHN, 


U. S. Bureau of Education. 


The United States Bureau of Education has, at the sug- 
gestion and in codperation with this Society, secured an ac- 
curate statement of the enrollment of students in the engineer- 
ing colleges of the United States. The following tables give 
a summary of these results. These summaries were obtained 
from a detailed statement of each institution giving the at- 
tendance in Freshman, Sophomore, Junior and Senior courses, 
special students and graduates. More details will be pub- 
lished later. 


459 





ATTENDANCE IN SCHOOLS. 








ENROLLMENTS IN COLLEGES OF ENGINEERING ACCORDING TO SPECIALIZA- 


TION, FOR 1921-22. 





























Freshman 
Curriculum and | 
or Sopho- Junior | Senior | Special. | Total.’ 
Specialization. more Classes. | Classes. 
Classes. | 
Civil Engineering...... 11,362 2,486 1,915 241 15,991 
Mechanical Engineering 6,604 2,909 2,210 154 11,834 
Electrical Engineering. . 7,368 2,853 1,868 114 12,200 
Chemical Engineering . . 2,727 1,304 1,106 101 5,028 
Architecture.......... 678 188 118 42 1,026 
Arch. Engineering ..... 319 100 74 | 21 574 
Administration Engi- 

MII oxeccswivescs 346 215 164 | 0 725 
Textile Engineering... . 210 97 83 18 408 
General Engineering .. . 300 130 85 224 764 
Industrial Engineering. . 193 110 75 11 389 
Agricultural Engineering 220 111 77 «| 0 367 
Commercial Engineering 144 90 42 | 0 277 
Ceramic Engineering. . . 84 24 21 | 37 166 
Naval Engineering’... . 50 27 34 | 1 112 
Electro-Chem. Engineer- } 

are 43 24 28 | 0 95 
Marine Engineering. .. . 26 12 19 | : 59 
Aeronautic Engineering. 21 10 15 | 2 62 
Railway Engineering? . . 20 12 16 | 1 49 
Sanitary Engineering. . . 10 6 18 0 34 
Chemistry............ 213 110 88 | 16 427 
Physics and Science... . 36 28 18 | 2 84 
Industrial Education. . . 6 0 0 | 0 6 
Industrial Management 5 1 3 | 0 9 
Engineering Economics. 12 2 8 | 0 22 
B. 8. degree*.......... 9 0 5 | 0 14 
Other Specialties’. ..... 0 21 2 | 0 23 
Mining and Metallurgy . 1,172 576 428 | 140 2,669 

| 32,178 | 11,446 8,520 | 1,127 53,414 











* Freshman and Sophomore classes are considered together because 


of duplication, 


> Totals are not valid for comparative purposes. 


© Includes Naval Architecture. 
*TIneludes Civil, Electrical, and Mechanical, Railway Engineering. 
*No specialized degrees offered. 

* Automotive, Electromechanical, Geological. 
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LIBERAL AND PROFESSIONAL EDUCATION.* 


BY BOYD H. BODE, 


Professor of Principles of Education, The Ohio State University. 


A few years ago a friend of mine, who is a keen observer 
of educational movements and events, expressed to me his 
belief that the College of Liberal Arts would soon become a 
historical relic. In his judgment it had just about completed 
the service for which it was originally intended, and would 
eventually be absorbed in the professional courses which have 
grown up under its shadow. In proof of this position he 
pointed to the fact that the College of Liberal Arts is required 
to submit to a major operation with alarming frequency. 
Education has been separated off and been organized in- 
dependently ; political economy has been moved over into the 
College of Commerce; sociology and journalism have gone 
over or are on the point of going; botany is occasionally trans- 
ferred to agriculture; while mathematics, physics and chem- 
istry are threatened by the College of Engineering. No con- 
stitution is robust enough to survive dismemberment. 

It is not my purpose at present to discuss the merits or 
demerits of this tendency. I speak of it merely to call at- 
tention to the fact that we are much less keenly aware than 
formerly of any sharp opposition or contrast between liberal 
and professional education. There was a time when this con- 
trast was very much emphasized, owing to historical and 
social reasons which the limits of this paper do not permit 
us to consider in detail. More recently, however, the tendency 
has been unmistakably towards the obliteration of the con- 
trast. We still feel a lingering resentment against the classics 
for their presumption in setting themselves up as the oracles 
of liberal or cultural education. It is still a popular sport 


*Read at the meeting of the 8S. P. E. E., Columbus, Ohio, April 15, 
1922. 
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LIBERAL AND PROFESSIONAL EDUCATION. 


to make a vicious lunge at them before we pass blithely on to 
the comforting conclusion that culture is something which 
grows on every bush in the curriculum. We are disposed to 
react strongly against any suggestion that some particular 
group of subjects or some particular college possesses a mono- 
poly of culture ; and this is perhaps the chief reason why some 
persons predict the passing of the College of Liberal Arts. 

This general attitude is a clear indication that our notions 
of what constitutes liberal and professional education are 
undergoing a change. It is not so long since a liberal or cul- 
tural education—to put it roughly—was supposed to con- 
sist in the ability to appreciate certain literary and artistic 
productions, and in a certain refinement of manner. If you 
acquired these you were a cultered person, no matter how 
impractical you might be in worldly affairs or how incapable 
of understanding the meaning of political, industrial, and 
social movements. But this kind of training has somehow lost 
much of its glamor. Education which does not make a man 
at home in the world is essentially artificial. We attach less 
value at present to the kind of education that is, first of all, 
an ornament or a badge of social distinction, and more value 
to the education which has an intimate bearing on life. 

In professional education a change is taking place that 
is no less far-reaching. In past years it was customary to 
place a one-sided emphasis upon the development of technical 
skill. At present, however, when we speak of the ideal 
engineer or the ideal lawyer, we mean much more than this. 
Experience is tending more and more to the conclusion that 
real effectiveness calls for a large measure of the kind of 
training which we have formerly been accustomed to associate 
with liberal or cultural education. The employers of our 
engineering graduates are beginning to emphasize the need 
of upstanding, open-eyed men, rather than products warranted 
to function perfectly in matters of mechanical detail. ‘‘Give 
us men with a sound training in fundamentals,’’ they say, 
‘fand we will see to it that they are trained in the handling 
of details.’’ 
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LIBERAL AND PROFESSIONAL EDUCATION. 


In a word, liberal education and professional education 
seem to be converging upon a common point. But this 
tendency calls for a certain amount of revision in our educa- 
tional theory and practice. It means that teachers of profes- 
sional courses must set up different aims, that they must 
assume responsibility, not only for technical training, but for 
training of a wider or more ‘‘fundamental’’ sort. And this 
responsibility is a source of embarrassment. To provide tech- 
nical training is relatively easy, but the demand for training 
in character and leadership is too vague to suggest a mode of 
procedure, and, besides, it seems to bear no particular rela- 
tion to the training which we call technical. The teacher of 
engineering can make shift to teach a student how to compute 
the stresses and strains in a sky-scraper or a bridge; the 
problem is how to make him a competent executive and a man 
of the world at the same time. 

Two alternatives confront us at this point. One is the 
view that engineering subjects can be taught in such a way 
as to develop both technical skill and liberal or cultural 
qualities in the student. The other is that the subjects which 
are taught can give only technical skill and nothing else, so 
that the development of non-technical qualities must be left 
to the personal influence of the teacher. The latter view, if 
I understand him correctly, is the one taken by the Presi- 
dent of the 8S. P. E. E. It is the obligation of the teacher, 
he says, ‘‘to combine instruction and training with a personal 
influence which will strengthen character, inspire vision, and 
create a sense of the moral responsibility of the engineer in 
public service.’’* 

Perhaps it is not altogether fair to the President of the 
Society to quote an incidental utterance in this connection. 
I have no desire to press the interpretation, as I have no desire 
to minimize the significance of personal influence in education. 
But the quotation will serve the purpose of raising the ques- 
tion that I wish to discuss. We may remind ourselves at 
the outset that liberal education in the past did not by any 


*Handbook of Information regarding the S. P. E. E. 
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LIBERAL AND PROFESSIONAL EDUCATION. 


means rely exclusively on personal influence for the attain- 
ment of cultural ends. It based its expectations on subject 
matter as well. Does engineering differ in this respect? If 
we hold that it does, then our friends, the classicists, were 
justified, after all, in their contention that culture is bound 
up with certain kinds of subject matter and not with others. 
If cultural elements must be imported into engineering from 
without, so to speak, and cannot be made to spring spon- 
taneously from the subject matter, we have conceded the 
case. 

By way of approach to the difficult question of the rela- 
tion between technical knowledge and liberal or cultural 
knowledge, I wish to offer the suggestion that the term, tech- 
nical knowledge, covers an ambiguity. It is used with two 
different meanings, and we shall consider each of these in 
turn. In the first place, technical knowledge is sometimes 
contrasted with pure science. This contrast is intended to 
throw into relief a difference in attitude towards knowledge. 
In so far as our attitude is purely technical, knowledge is 
prized only as a means to an end, and never as an end in 
itself. As an extreme illustration, let us take the case of a 
man who is lost in the woods. Such a man is quite likely to 
develop a keen interest, for the time being, in geography. 
He is much concerned to discover the location of towns and 
rivers and the position of the North Star, but all the while 
his interest is confined within narrow limits. He has no con- 
cern whatever as to the size of the Sahara desert or the loca- 
tion of the capital of Siam. He cares only for those facts 
which will help him find his way back home. This is techni- 
cal knowledge reduced to its lowest terms. It represents an 
attitude that is obviously very different from that of the spec- 
ialist in geography, who is interested in geography ‘‘for its 
own sake,’’ and consequently organizes his facts on a very 
different basis. 

This difference in attitude, it will be observed, does not 
mean that science alone has organized knowledge; it means 
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LIBERAL AND PROFESSIONAL EDUCATION. 


that there is a difference in the principle or basis on which 
the organization is made. Even the humblest rag-picker 
organizes his knowledge. He classifies the different kinds of 
rags; he knows where rags can be found most abundantly 
or most cheaply, where and at what prices they are sold, and 
he may even know in some detail what is done with them 
after they have passed out of his hands. In the same way 
a plumber may know a great deal about water, yet his knowl- 
edge may be very different from that of the chemist. To the 
plumber, perhaps, the most important thing about water is 
that it freezes at a certain temperature, whereas to the chemist 
the important thing about it is that it consists of H,O. Either 
of these traits might appropriately be offered as a definition 
of water. The plumber would naturally prefer his own defi- 
nition, because the freezing of water has an important bear- 
ing on plumbing. The chemist, on the other hand, attaches 
greater value to the chemical definition, because of its im- 
portance for the analyses which must be made in order to 
extend the field of chemistry. When knowledge is so organ- 
ized as to make it effective for the acquisition for more knowl- 
edge, we call it pure science; when it is organized for some 
purpose other than the accumulation of more knowledge, we 
eall it practical or technical knowledge.* 

At this point we may pause for a moment to inquire 
whether our courses in engineering are necessarily technical 
in this sense of the term. To me it seems fairly obvious that 
this is not the case. It is true, of course, that various courses 
are offered because they are necessary for the profession of 
engineering, but it does not follow that they should be pre- 
sented and studied exclusively in a utilitarian spirit. There 
is no antecedent reason why these studies should not be pur- 
sued, both because of their practical value and because of 
their inherent interest. As a matter of fact, the work done 
in these courses is more effective if we are not constantly de- 
pendent upon practical motives. A student who gets no in- 
spiration from the subject itself is not going to develop into 


*Q. J. Dewey, ‘‘Democracy and Education,’’ pp. 223, 224. 
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LIBERAL AND PROFESSIONAL EDUCATION. 


a first-class man. He will never learn the meaning of science 
or acquire the vision and the initiative that comes from carry- 
ing over the scientific attitude into the realm of practical 
affairs. There is no escape from the everlasting paradox that 
a subject is more practical if we do not try too hard to make 
it practical. It is only by maintaining something of a dis- 
interested or scientific attitude that we secure the margin of 
extra knowledge which enables us to meet emergencies. As 
a lecturer recently remarked, quoting from the advertise- 
ment of a blanket sale: ‘‘it’s the part that hangs over that 
keeps you warm.”’ 

But as I said a moment ago, there is a second meaning for 
technical knowledge. It is sometimes contrasted, not with 
utility, but with liberal, broad-gauge knowledge. It may 
happen that the scientist, for all his devotion to pure knowl- 
edge, is more technical than human. He may bury himself 
in his library or in his laboratory and may be altogether a 
most hopeless sort of person outside the narrow limits of his 
special interests. A man does not automatically acquire cul- 
ture, simply because his vocation happens to be research 
instead of politics or business. What we miss in such 
persons is the mellowness and sweet reasonableness, the 
breadth’ of outlook and the sensitiveness to a wide range 
of human values, which makes a man truly human and 
which we have learned to prize as the finest fruit of a liberal 
education. The term technical in this connection means 
narrowness in range of interest; it denotes the single track 
mind, which easily becomes philistine, keeping its eye on 
the main chance and avoiding all idealistic moonshine 
about improving the world and leading a life of service. 
The scientist is indeed disinterested in the sense that he 
devotes himself to his subject for its own sake, and not 
simply as a means to some further end. But he may be rel- 
atively indifferent to the great mass of human achievement 
which we call civilization, and which has found expression in 
its literature and art, its science and philosophy and its so- 
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cial organization. He may be sadly lacking in the ecatholic- 
its literature and art, its science and philosophy, and its so- 
possible to become the heir of all the ages and to have a place 
in the foremost ranks of time. 

Here again we may ask whether engineering education is 
necessarily technical in this second sense of the term. Can 
it produce such fruits as we rightfully expect from liberal 
education? It is impossible to say in advance how far we 
can go in this direction. But it certainly ought to be possible 
to give a student of engineering some conception of what 
engineering has contributed to make the world what it is at 
present; how it has affected military history, how it helped 
to break down the feudalism of the middle ages, how it has 
moulded present times and circumstances, not only with re- 
spect to material conditions, but with reference also to our 
moral and social life, through the multiplication of labor- 
saving devices, through the cheapening of printed matter 
and the means of transportation, and through the organiza- 
tion of commercial and industrial enterprises which make the 
present age unique in the history of the world. It ought to 
be possible to give some glimpses at least of the process by 
which man rose from the status where he was a slave of na- 
ture to the status where he became its master, and perhaps 
to give some inkling of the revolution in our whole outlook 
upon life which was brought about by this change. I speak, 
of course, as a rank outsider, and it would be presumptuous 
for me to undertake to say in detail how this is to be done. 
But we know that engineering is inwoven with the fabric of 
past and present living; and I cannot suppress the feeling 
that a teacher who has an intimate and detailed knowledge 
of these interrelationships will find it easier to bring this 
knowledge into the class-room than to leave it out. The lib- 
eral qualities which we seek to secure for engineering edu- 
cation must have a broader basis to stand on than the per- 
sonal influence of the teacher. Unless we can provide a 
foundation of knowledge, it is useless to hope that our pro- 
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fessional courses will ‘‘strengthen character, inspire vision, 
and create a sense of the moral responsibility of the engi- 
neer in public service.’’ 

It is necessary, however, to recognize the fact that a move 
in this direction is subject to certain inescapable limitations. 
A course of study that centers upon a profession cannot deal 
adequately with all that needs to be taught if it is our aim 
to provide a thoroughly liberal education. The historian, the 
economist, and the philosopher, would doubtless find their 
respective subjects represented only in the most casual and 
fragmentary fashion. Engineering doubtless has a bearing 
on all of these subjects; it can give contact with social prob- 
lems and it can give some sense of the wonderful possibilities 
of language. But this is not saying that it can give the in- 
sight which is made possible when such subjects are organ- 
ized separately and studied for their own sake. What a stu- 
dent of engineering learns about political history, or the 
tariff question, or the drama, is necessarily incidental and 
haphazard ; it does not come to him with the content and in 
the form that is best suited to create an intelligent and abid- 
ing interest. Yet they are subjects that represent funda- 
mental factors or agencies in the spiritual life of man; and 
so I am bound to hold that there is an essential and irreduci- 
ble difference between a, professional and a liberal education. 

The problem in engineering education, however, as I under- 
stand it, is not how to make a professional education the 
equivalent of a liberal education. It is rather the problem 
how to make the most of the means at our disposal. There 
is no contradiction in maintaining, on the one hand, that 
professional and liberal education are not identical, and in 
arguing, on the other hand, that there are liberal or cultural 
possibilities in professional education. Moreover, it is pre- 
cisely these possibilities which have it in them to meet the 
demand for men of broader training and to vitalize the whole 
profession. There has been much talk about the expediency 
of lengthening the course for engineers to five years. My con- 
cern just now is not with the merit of such propositions, nor 
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with the advisability of adding new courses, but rather with 
the teaching of the courses that are already in the curriculum. 
If we can make our teaching what it should be, the question 
of additional courses is likely to take care of itself. 

The engineering profession is taking a most commend- 
able interest in the problem of education. That this interest 
will eventually bring rich results may be confidently expected. 
But here, as elsewhere, the great problem is the teacher. Un- 
less the teacher himself has an intimate appreciation of the 
place that engineering occupies in the scheme of things, it is 
hardly to be expected that he will be able to impart such ap- 
preciation to his students. Yet until this happens the current 
complaints will persist. It may seem unreasonable to ask of 
the teacher of engineering that he be equipped with the skill 
of an expert and the mind of a philosopher. But some such 
combination is an imperative need, a need that will have to 
be met if the S. P. E. E. is to fulfil its mission, which, in the 
language of its President, is ‘‘to develop teachers who can 
train engineers.’’ 








ENGINEERING EDUCATION IN THE SMALLER 
COLLEGES. 


BY LEONARD P. DICKINSON, 
Professor of Electrical Engineering, University of Vermont. 


It seems to be the consensus of opinion that the engineer- 
ing courses in our colleges need revision. This opinion is 
held, not only by leading educators, but also by men who are 
prominent in the practice of the engineering profession, and 
who have exceptional opportunity for judging of the quality 
of the present product of the colleges. Such men agree that 
this revision should be in the direction of increased emphasis 
upon certain fundamentals upon which engineering practice 
is based, and a consequent elimination of many of the spec- 
ial courses or subjects usually included in an engineering 
curriculum. 

The question as to what constitute the fundamentals of a 
satisfactory engineering education is open to some discussion. 
Subjects and courses which one man may include, may be 
rejected by another. One reason for this diversity of opinion 
arises from a failure to distinguish between education and 
vocational training. Everyone will agree, however, that the 
proper function of a college which is worthy of the name 
should be to turn out educated men. 

In determining, therefore, what subjects are really funda- 
mental, we have simply to determine whether they are es- 
sential to a good education, making the question of techni- 
cal training subservient to this aim. 

No man is properly educated until he has a command of 
his own language, a knowledge of the history, philosophy, 
and literature of his own race, some acquaintance with the 
language and literature of other peoples, some knowledge of 
the sciences, and a training in the fundamentals of econom- 
ics. No technical man is properly educated until, in addi- 
tion to the above, he has an intimate knowledge of the physi- 
cal sciences, and a mastery of mathematics. Furthermore, 
even a mastery of all the subjects mentioned will be of little 
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ENGINEERING EDUCATION IN SMALLER COLLEGES. 


use, unless the man has acquired the habit of diligent ap- 
plication, the power of logical analysis, and the initiative 
that shall render him independent of tradition and custom. 

The writer is aware, of course, that there is scarcely a col- 
lege which does not conform in some degree to the ideals set 
forth. He does contend, however, that under the pressure of 
the supposed necessity of providing time for many special- 
ized subjects, in the conventional four-year course, these 
ideals are often departed from, and work in the fundament- 
als above indicated is often reduced to a minimum. 

Courses in the so-called ‘‘cultural’’ subjects are included 
in most of the technical courses, to a certain extent. Usu- 
ally, however, the time allotted to such work is grudgingly 
allowed by those responsible for the technical courses, and 
the subjects are ‘‘taken’’ by the students, under continual 
protest. As if this were not bad enough, training in the sci- 
ences and in mathematics is often slighted. In an experience 
of twenty-four years, the writer has yet to learn of a profes- 
sor of Physics, who has sufficient time at his disposal to cover 
the subject properly; and such time as he has, is often ob- 
tained and retained only by strenuous wrestling with the 
majority of the faculty, at its more or less protracted discus- 
sions. The importance of chemistry is underestimated, not- 
withstanding the many applications of this science in modern 
engineering. Mathematics is thought of as a subject requir- 
ing dexterity of manipulation and ingenuity of arrangement, 
which at best is dutifully ‘‘passed’’ by the student, and 
which may thereafter be forever disposed of. 

The first problem, then, in technical education, is to im- 
prove the methods of teaching those subjects which may be 
considered fundamental, and in particular, to increase the 
time devoted to those subjects. 

The second problem in technical education concerns the 
facilities which a small college is able to offer for such edu- 
cation, especially in the case of those institutions which are 
located at a distance from large centers of industry, and 
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which suffer from a lack of frequent contact with extensive 
engineering projects. Such a contact, in the opinion of 
many, is essential to the development in the student, of the 
proper attitude toward his studies, a proper appreciation of 
their relation to the larger field of labor in the profession, 
and hence to an interest in, and a zeal for, his undergradu- 
ate work. 

In proportion as a given subject becomes specialized and 
technical, in just that proportion does this constant contact 
of theory and practice become necessary. Conversely, in 
those studies which deal more with abstract principles, and 
less with concrete applications of these principles, the neces- 
sity for contact with engineering processes and problems is 
not so insistent. While such contact is always beneficial, it 
is less essential in the more general subjects, than in those of 
a special nature. 

No one but an expert should presume to teach a technical 
subject of a highly specialized nature. The more elementary 
the basis upon which he has to build, in the shape of the 
minds under his tuition, the more expert should the teacher 
be in the subject with which he deals. A man who conducts 
a course in Electric Railways, should be an expert in that 
subject, with a wide practical experience in that field, and 
able to speak with the authority of one who knows. A man 
who instructs students in the building of roads and pave- 
ments should build highways before he poses as an expert 
capable of training others in the work. The man who under- 
takes to initiate the student into the mysteries of Power 
Plant Design should have built and operated more than one 
plant before he presumes to be a guide to others. 

American technical education in some of the smaller insti- 
tutions is weak in this respect. There are scores of profes- 
sors in such institutions, teaching engineering subjects, whose 
sole knowledge of the subject has been obtained from a text- 
book. Worse than this, they are often required to handle a 
new subject at short notice, and are able to carry on the 
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course only by frantic efforts to keep ahead of the class by 
one or two ‘‘lessons.”’ 

The writer knows of one institution in which a single man 
carries on courses in Railway Maintenance and Design, 
Water-Supply Engineering, Bridge Design, Masonry and 
Foundations, Sewerage and Sewage Disposal, Reinforced 
Conerete, Railway Yards and Terminals, Railway Location 
and Construction, Improvement of Rivers and Harbors. If 
it were possible for one man to be expert in one half of the 
subjects mentioned, he would certainly be a prodigy, and it 
would seem probable that the meager salary of a professor 
would soon cease to tempt him, in view of his larger useful- 
ness to the world. 

In the larger and more advanced institutions, situated near 
centers of industry, with means for attracting suitable men 
as expert instructors in their special fields of endeavor, 
specialized technical courses are perfectly proper, and even 
desirable. 

In the smaller colleges, however, with one or two men in 
a given department, such courses should be eliminated. 
Their elimination will not only rid our education of a stand- 
ing reproach, but it will allow for the development of techni- 
cal courses, in the smaller institutions, more in accord with 
modern thought. 

With conditions as above described, the valuable time of 
the student is not only wasted, in a weak survey of the sub- 
jects to which he may be assigned, but his respect for engi- 
neering, and his enthusiasm for the work, will inevitably 
suffer, for students are the first to appreciate the difference 
between the knowledge of a subject that comes from a suc- 
cessful application of scientific principles, and the superficial 
knowledge which has for its only foundation a study of the 
printed page. 

These remarks are not intended as a criticism of the 
writer’s colleagues in the teaching profession. On the con- 
trary, the writer speaks from personal experience in saying 
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that the conditions described are usually not under the con- 
trol of the individual professor, but are the result of a 
system of technical education which has been handed down 
from a former generation. 

It would be difficult, within the limits of this paper, to 
suggest definite changes in the curricula of engineering 
courses in the smaller colleges, although it seems clear to the 
writer that many specialized courses now offered should be 
pitilessly eliminated. This elimination could profitably be 
carried, in some eases, to the point of totally obliterating the 
artificial lines which are now drawn between the different 
courses or ‘‘departments,’’ leaving one general course in en- 
gineering, to be followed by all technical students. Where 
the instructing force is limited to a few professors and in- 
structors, with limited practical experience, such subjects as 
Railway Location and Construction, Sewerage and Sewage 
Disposal, River and Harbor Improvements, Factory Manage- 
ment, Power Station Design, Automobile Engineering, High- 
way Engineering, Electric Railways, and Electric Power 
Transmission, might well be replaced by subjects of a less 
specialized and a more fundamental nature. 

The above list is intended to be typical, not final. It in- 
cludes subjects which deal largely with details of processes 
and appliances, and while a knowledge of the fundamental 
sciences is a prerequisite for the proper apprehension of the 
subjects, the main effort in the teaching of such subjects is 
to enable the student to acquire a familiarity with the meth- 
ods by which these scientific principles are applied. 

If such familiarity could be profitably obtained from the 
printed page, the correspondence school could take the place 
of the college, in so far as the class of subjects mentioned is 
concerned. 

What is needed in the teaching of such subjects is the vital- 
izing influence of a teacher, who is familiar from long prac- 
tice with the details of the work considered. Anything less 
than this, converts the subject into a wearisome recital of 
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details, which is oftentimes a bore to both teacher and stu- 
dent. 

Furthermore, no one student in a given class will make di- 
rect use of more than a few of the special subjects usually 
offered in his course; and we have the illogical condition 
whereby, at the expense of valuable time, a whole class is 
put through a series of subjects, in the hope that one of them 
may profit by a small amount of the work taken. This con- 
dition may be remedied in the larger institutions, by a proper 
system of electives. In the smaller colleges, such a procedure 
would divide classes already unprofitably small, into isolated 
groups, rendering the problem of instruction impossible of 
solution, with the limited means usually available in such 
cases. 

Were the student properly trained in the broad funda- 
meentals, were his habits of study and his love therefor prop- 
erly developed, the specialized information usually included 
in the type of subjects mentioned, can be attained by him in 
connection with his life work, after graduation from college, 
while ‘‘on the job’’; and it would then be obtained under 
conditions far superior to the detached atmosphere of the 
college class room. 

In brief, the writer would displace from the present engi- 
neering courses, in the average small college, at least seven 
hundred ‘‘hours’’ of specialized work. The time so obtained 
should be filled by perhaps two hundred hours of work in 
the study of the English language and literature, in history 
and philosophy, and in sociology, in addition to the average 
amount of time now given to this class of work; by at least 
one hundred hours of additional work in Chemistry; by at 
least two hundred additional hours in Physics; and by allot- 
ting two hundred additional hours to those technical sub- 
jects, which have to do with the application of science to in- 
dustry, but in which the elaboration of scientific principles 
is the important factor, rather than an academic study of 
processes and appliances. 
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DESIGN OF JOBS FOR ENGINEERING 
LABORATORY COURSES. 


BY EARL B. STAVELY, 


Associate Professor of Electrical Engineering, The Pennsyl- 
vania State College. 


This paper will discuss certain factors relating to the de- 
sign of problems, or ‘‘jobs,’’ suitable for a job method of 
laboratory instruction, such as the writer described in a re- 
cent issue of ENGINEERING EpucatTion.* The suggestions of- 
fered here are based upon four years’ experience with the 
method, and may be of assistance to those who desire to de- 
velop a series of similar jobs for an engineering laboratory 
course. 


CHARACTER OF THE JOBS. 


Each job should, in so far as is possible, require the solu- 
tion of a new problem and demand the exercise of those 
personal qualities which the course is intended to develop. 

An effective exercise of these personal qualities cannot be 
brought about by one type of problem alone, hence careful 
attention should be given to the element of variety as the 
jobs are being designed. If possible, all jobs should differ in 
certain important features. 

Problems of an abstract nature are difficult to present in 
job form and often are of doubtful value. The practical 
problem appears to be the logical medium for preparing the 
student to attack new problems after graduation. Where 
possible the jobs should be similar to problems which arise 
in practice, but this feature is not strictly necessary for the 
purposes of the course. A plausible situation, demanding 


*‘¢ Dynamo Laboratory Instruction at the Pennsylvania State Col- 
lege,’’ January, 1922. 
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DESIGN OF JOBS. 


work of the nature which the course is intended to require, 
will be satisfactory even though an identical problem might 
not now arise in practice. 

Each job should present a clearly defined situation which 
requires work of the type which that job is intended to 
cover. The real value of one of these jobs will depend largely 
upon the situation which it presents. The most difficult 
phase of job design is that of drawing up, or inventing, these 
situations. 

The results attained through this job method of instruc- 
tion depend largely upon the student’s ability to visualize 
clearly and fully each detail of the situation presented by 
the job. The job should, therefore, be so stated that it will 
give the student a clear outline picture of the situation, the 
various details of which he can then fill in by an analysis of 
the facts involved and by the exercise of his imagination, 
judgment, and common sense. His complete picture should 
not only show what the conditions are and what work is re- 
quired, but should also indicate the facts which have brought 
about the assumed situation, the reasons why a solution of 
the problem is necessary, and the possible value of this solu- 
tion in future work. Considerable time should be devoted in 
the early part of the course to teaching the student how to 
analyze and visualize assumed situations such as are pre- 
sented by the course. 

Each job should be limited in scope, in that it will present 
a clearly defined goal toward which the student is to direct 
his efforts. This goal should be such that he must proceed, 
for some distance at least, upon his own resources and that 
he will be required to do some real constructive thinking. 
On the other hand, the job should be broad in scope, in that 
it will involve a consideration and analysis of a number of 
inter-related facts all of which have some bearing upon the 
situation. 

The work required by the jobs should be carefully graded, 
since no job should demand work which the student cannot 
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reasonably be expected to carry out at that point in his 
course. This method of instruction will not prove satisfac- 
tory if the student finds it necessary to spend the greater 
part of his available time in struggling through a mass of de- 
tailed calculations, information, ete., with which he is en- 
tirely unfamiliar, but which must be cleared up before he 
can begin the real work involved in the solution of the prob- 
lem. The job, however, should demand constructive and 
original thinking—the formula method of solving problems 
is not suitable for the purposes of this method of instruction. 

The jobs should be designed to require certain experi- 
mental or test work in the laboratory, the work-up of the test 
data, and the preparation of a written report. These re- 
ports should include the various types of reports and papers 
which an engineer may be called upon to prepare. 


CoursE OUTLINE. 

The work of the course should be fairly well outlined be- 
fore starting to design the jobs, since considerable difficulty 
may arise if the jobs are first designed and an attempt then 
made to arrange the laboratory work to conform with these 
jobs. It should not be supposed that the adoption of the job 
method will demand radical departures from the experi- 
mental work which has been included in laboratory courses. 
The existing list of experiments may well be made the basis 
of a course outline suitable for this method of instruction. 
However, desirable changes in the course outline frequently 
suggest themselves as the jobs are being designed or revised. 


TypicaL SITUATIONS. 

As indicated previously, the value of a given job will be 
determined largely by the situation upon which it is based. 
It will be found that a comparatively small number of types 
of situations are available for use in job design due to the 
nature and purposes of the course. However, it is possible 
to base a fairly large number of jobs upon one of these types 
by introducing different details when expanding the basic 
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situation into a fully stated job. The following general types 
of situations are the most important of those which the writer 
has used in developing several dynamo laboratory courses 
requiring approximately one hundred different jobs. 

Type 1. The preparation of a technical paper, article, or 
lecture is required. This type will be found useful in de- 
veloping a job to cover work which is largely of a theoretical 
nature and which may be difficult to present otherwise in the 
job form, such as a study of the building up of the voltage 
of a shunt generator. In this case the laboratory tests are 
intended to provide data for illustrative purposes. Use can 
also be made of this type when designing a job to require a 
study of a number of different theories relating to the same 
apparatus, all of which theories cannot readily be introduced 
in one job of another type. The statement of these jobs 
should point out the scope of the paper or lecture and the 
type of person for whom it is intended. 

Type 2. Instructions for carrying out certain work are 
required. Upon this type may be based situations requiring 
the preparation of test instructions such as are given to the 
test men of a manufacturing company. Jobs of this type 
may be used to cover exercises requiring a study of a method 
of test rather than a study of the theory of some machine. 
Instructions relating to the installation and operation of 
specified equipment may likewise be called for in suitable 
jobs. For example, an exercise intended to cover the opera- 
tion of two generators in parallel may be based on this type. 
The laboratory work in this case is intended to give the stu- 
dent sufficient information and experience upon which to 
base the preparation of the instruction booklet. 

Type 3. Certain test data are desired for specified reasons. 
Situations based on this type may be developed into jobs 
which will require the determination of data illustrating im- 
portant theories, and which will also give the student some 
insight into the significance of this theory in practice. Jobs 
based on this type may be used in such exercises. 
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as those requiring the determination of the field form curves 
of a dynamo, or the separation of the iron loss of a trans- 
former into its component parts. The statement of these jobs 
should be such that the student will be able to so visualize 
the job that he will understand why the data is necessary 
and the purposes for which it will be used, otherwise these 
jobs will not differ greatly from the usual laboratory experi- 
ment. 

Type 4. Two possible methods of obtaining the same re- 
sult are to be compared and one of these recommended for 
specified work. Situations of this type can usually be de- 
veloped into very satisfactory jobs, especially if the student 
is required to arrive at a decision largely upon his own re- 
sources. Jobs requiring a study and comparison of two 
methods of measuring the power supplied to D.C. circuits, 
of two methods of determining the magnetization curve of a 
D.C. dynamo, and similar exercises, may be based upon this 
type of situation. In these jobs full information should be 
be given as to the nature and requirements of the work in 
which one of these two possible methods is to be employed. 

Type 5. Will given equipment meet certain specified per- 
formance guarantees? A considerable variety of situations 
may be developed in which this question must be answered, 
as in jobs requiring the determination of the performance 
characteristics of motors, generators, ete., the conduct of 
temperature rise tests, and so on. However, a solution to 
the problem can in this case be arrived at immediately upon 
the plotting of curves from the test data, hence this type of 
job is not so valuable as other types which require more con- 
structive thought on the part of the student. For this reason 
a large number of such jobs should not be included in the 
course, a few being sufficient for the purposes under con- 
sideration. 

Type 6. Will given equipment be satisfactory for a speci- 
fied service? It is possible to design very satisfactory jobs 
based upon this type, since the job may be made to require 
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_ the analysis of the demands which will be made upon the 
, equipment, as well as a determination of the manner in 


which the apparatus will operate under these conditions. 
Jobs of this type are suitable for exercises requiring a study 
of the application of the different types of motors, etc., and 
an analysis of those factors which determine whether or not 
a certain type of machine, or a machine of a given rating, 
will be suitable for a specified service. In these jobs care 
must be taken to provide complete information relative to 
all conditions and facts which may affect the selection of 
equipment suitable for the service under consideration. 
Type 7. Which of two similar machines will be more satis- 


e factory for a gwen service? Considerable constructive 
-) thought may be required of the student by jobs based upon 


this type, especially so in case the assumed conditions are 
made such that in certain respects one machine will be more 
suitable, while the second machine will be more satisfactory 
in some other respect. A job of this type may require a 


: | selection from two transformers, one of which shows iron and 
~ copper losses of a relative value differing from that of a 


second transformer. A similar job may relate to two induc- 
tion motors, one of which shows better efficiency values, but 
lower power factor values, than those of a second motor. 
In these jobs sufficient information must be given regarding 
the conditions of operation, since a lack of such information 


_ will cause the job to be indefinite in character. 


Type 8. Which of two different types of machines will 
be more satisfactory for a given service? Jobs based upon 
this type involve elements similar to those of the last few 
types mentioned, hence need no further comment. Such jobs 
may be used to require a comparison of the wound rotor in- 
duction motor with the multi-speed sexirrel cage motor, a 
comparison of the variable speed shunt motor with field 
rheostat speed control with the simple shunt motor with 
armature rheostat speed control, and similar exercises. 

Type 9. Which of two possible methods of operation will 
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be more satisfactory for a specified service? Jobs of this gen- 
eral type also involve elements similar to those of the types 
just noted. A job requiring a, comparison of Delta-Delta 
and Open Delta operation of transformers is one example of 
this type. 

Type 10. Which of two machines, of similar type and for 
the same service, has the better mechanical construction? 
Mechanical construction is often as important as operating 
characteristics, hence a few jobs of this type may be of value, 
especially during the early part of a course. For example, 
this type of job may be used in a preliminary exercise in- 
tended to make the student thoroughly familiar with the 
structural details of a D.C. dynamo. 


SuMMARY. 


In the foregoing discussion of situation types the writer 
has not referred to the great variety of details which may be 
readily introduced in these jobs, since this paper is intended 
only to present information which will serve as a, ‘‘starting 
point’’ in job design. It will be found, as the jobs are be- 
ing designed, that these details will suggest themselves, and 
that it will be possible to introduce many phases of engineer- 
ing work which are not considered in the usual class room 
and laboratory course. Questions relating to the time and 
labor involved in a given undertaking, cost of operation, in- 
itial cost of apparatus, probability of trouble, simplicity and 
cost of repairs, and similar questions involved in the econom- 
ics of engineering may readily be introduced in these jobs. 
The application, and conditions of operation, of the equip- 
ment under consideration can also be treated in an unusually 
effective manner. A course composed of carefully designed 
jobs should, therefore, be a very effective tool by means of 
which the instructor may better prepare the student for en- 
trance into the profession. 
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THE PLAN OF THE NEWARK TECHNICAL 
SCHOOL. 


BY ALLAN R. CULLIMORE, 


Director, Newark, N. J. 


The Newark Technical School was established in 1883 and 
shares the distinction with a similar institution at Toledo, 
Ohio, of being one of the first two schools of its kind in 
America. In the interim technical education as we know it to- 
day has developed. 

Since 1883 conditions in industry have changed, the neces- 
sity of men trained to a high point has been proven and to 
trade schools have been added vocational schools and technical 
schools, the whole plan being crowned by professional en- 
gineering schools. In many instances these higher forms of 
education have lost the direct and practical contact with 
factory and industry which are so vital to success. In many, 
if not in most schools, an attempt has been made to develop 
the theory from academic standpoint until the education fur- 
nished has been top heavy and impractical except for a few 
men who have been developed along the lines of classical 
design and research. 

These men are vitally necessary to the development of in- 
dustry ; they furnish the groundwork of science upon which 
all successful industrial art depends, but they are not neces- 
sary in such numbers and their development should be highly 
selective. 

There is a great need in many localities for men with a 
technical training to enter immediately into the commercial 
production field of industry; men who have a technical and 
scientific background but whose ideal is frankly not design or 
research, but contact with and management of, the phases 
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of industry which follow research and design, and which have 
to do with economic commercial production. 

With these ideas in mind and situated in the center of an 
intensively developed industrial locality, the Newark Technical 
School is endeavoring to furnish education to production en- 
gineers along lines different somewhat from those used else- 
where. 

The school, with its affiliated college, is endeavoring to set 
up a system of technical education whose outstanding features 
are a close and intimate codperation with industry, and a 
scholastic attitude of simplification with regard to funda- 
mental principles rather than an attitude of so developing and 
involving simple principles as to make them mathematically 
demonstrable, but practically inapplicable. 

The Newark Technical School supports an evening school 
whose courses are of five years’ duration. Students are re- 
eruited from the ranks of boys who work during the day. 
Tuition fees are $35.00 per year—attendance five nights a 
week for five years is required for a diploma. 

This school furnishes one of the main sources of supply 
for the College Engineering work. Vocational guidance under 
these conditions is highly practical and the showing of the 
students picked from the evening school warrants the belief 
that the best form of guidance can only be realized by a long- 
continued systematic study and continuous readjustment 
under actual conditions. This amounts to choosing engineer- 
ing material from among men who have had industrial ex- 
perience, on a competitive basis. 

Scholarships have been granted to the College by some of 
the leading business and professional men of the City of 
Newark, so that the financial needs of worthy students may 
be met. 

The plan of instruction is different in some respects from 
that offered in other institutions who have striven for some- 
what the same ends. The codperative periods are short, be- 
ing either two weeks or a month, and these periods are con- 
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NEWARK TECHNICAL SCHOOL. 


fined to the Junior and Senior years. A real attempt is made 
to closely correlate the academic with the industrial work in 
a professional way. 

The outstanding features of the plan are, therefore: 

1. Utilization of previous industrial experience on the part 
of the students. 

2. Vocational guidance through night-school contacts. 

3. The selection of students on a competitive basis (night 
school and factory). 

4. The provision of funds to make possible College work 
for night students. 

5. Regular college work for two years. 

6. Three four-month periods in industry before codperative 
work begins. 

7. Codperative work for the last two years in college on 
a short interval basis. 
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REPORT OF COMMITTEE NO. 8 ADMISSIONS. 


The Committee on Admissions undertook to learn of 
current practice in engineering schools in regard to three 
points. Inquiries were made of 115 engineering colleges in 
the United States, by asking the following questions: 


1. Are high-school graduates admitted if they are deficient 
in some one required subject? 

2. Is trigonometry required for entrance? 

3. To what extent are high-school manual training and 
mechanical drawing capable of replacing college work in the 
same subjects? 

In answer to the first question, 83 replies were received, 
which classify as follows: 

14 colleges will not admit students if they lack preparation 
in even one subject. 

33 colleges will not admit students lacking preparation in 
algebra and plane geometry. 

30 colleges will not admit students lacking preparation in 
Engish. 

42 colleges indicate that there are certain subjects, lack of 
preparation in which will exclude a student. 

69 colleges permit entrance of students not wholly prepared. 

In answer to the second question, 85 replies were received, 
as follows: 

12 colleges require trigonometry for entrance. 

73 colleges do not require trigonometry for entrance. 

In answer to the third question, 86 replies were received, 
divided as follows: 

33 colleges do not accept high-school shop work and draft- 
ing in lieu of college work. 

53 colleges do accept high-school work in these subjects in 
lieu of college work but frequently close restrictions are in- 
dicated, such as, ‘‘only upon examination,’’ ‘‘to a very 
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REPORT OF COMMITTEE NO. 8. 


limited extent,’’ ‘‘in exceptional cases.’’ Taken literally, 
about half of the replies might be interpreted as indicating 
that actual advanced college credit might be obtained in these 
subjects on the basis of equivalent high-school work where the 
equivalence is satisfactorily determined by examination or 
other suitable processes. We are in doubt if this interpreta- 
tion would be found to be correct. 

Upon the other hand, a number of schools indicated that 
the acceptance of the credit would be interpreted as a basis 
for substuting some other subject in the place of the college 
shop work or drawing. This would mean that no advanced 
eredit of collegiate rank is granted but the student is excused 
from repetition of a subject in which he is found to be compe- 
tent. He simply inserts an elective in its place. 

Respectfully submitted, 
C. E. Magnusson, 
L. F. RONDINELLA, 
L. L. THURSTONE, 
O. J. FERGUSON. 





UNIVERSITY OF MAINE BRANCH, SOCIETY FOR 
PROMOTION OF ENGINEERING EDUCATION. 


The recent drive for new members at the University of 
Maine indicated a desire that the problems of engineering 
teaching should be discussed for the benefit of everyone in- 
terested. This desire appeared to be very strong in the minds 
of the younger members of the faculty. We felt that we 
should encourage that desire and a notice was sent to all mem- 
bers asking them to meet on Tuesday evening, April 18, for 
the purpose of organizing a Branch if it seemed advisable to 
do so. 

The meeting was called to order by Dean H. S. Boardman 
who gave a brief outline of the object and aims of the Society 
in general. He called attention to the Dr. C. R. Mann report 
and to other works of merit which the Society has done. 
There appeared to be no reason why the Society should not 
do even more in the future than it has done in the past. 
Various members pointed out many benefits which could be 
gained by the formation of a Branch. Some of these benefits 
are: 


1. To assist heads of departments in balancing their courses. 

2. To assist new men in improving teaching ability. 

3. To decide questions which cannot be discussed in faculty 
meetings because of such conditions as prejudiced 
opinions and lack of time. 

4. To show the true thoughts of the faculty which are never 
expressed in the more dignified faculty meeting. 

5. To promote a spirit of codperation between various mem- 
bers of the faculty. 

6. To have members from outside present at discussions. 

It was decided that a Branch should be formed. 
The opinions of those present were in accord with President 
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UNIVERSITY OF MAINE BRANCH. 


Seott’s Foreword in the September, 1921, Buuuetin, ‘‘The 
active thought and questioning and controversy should be 
among the younger men, while those who are older sit by and 
comment in the light of their larger experience.’’ It was 
thought advisable to place responsibility of the meetings in 
the hands of the younger men, and leave the older men as 
a council to guide and direct the discussions from the floor. 
H. Walter Leavitt, associate professor of civil engineering, 
was elected chairman, and Walter D. Emerson, assistant 
professor of mechanical engineering, was elected secretary. 
These officers were given to understand that their power is to 
be unlimited. 
The following suggestions were made: 


_ 


. That meetings be held monthly. 

. That committees be appointed to lead discussions in the 

meetings. 

3. That committees should consist of an associate professor, 
an assistant professor, and an instructor, with a depart- 
ment head to guide their work in the right direction. 

4, That outlines of the problems be sent to all members one 
week before the meeting so everyone can be somewhat 
prepared for discussions. 

5. That non-members be invited to meetings when they will 
be especially interested or when their ideas will be con- 
structive for the problem being discussed. 

6. That past issues of the BULLETIN will be of great aid in 

preparing outlines for discussions. 


bo 


Three problems were suggested for discussion: (a) What 
ean be done towards helping the student to choose or under- 
stand his profession. (b) What can be done to raise the 
standard of Class requirements. (c) What can be done to 
promote codperation between various departments. These 
problems were discussed somewhat by the members present. 
It was finally decided to continue discussion of the last at our 
next meeting, which will be held May 16. A committee was 
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appointed to be responsible for a program and for material 
for discussion on that subject. 

Seventeen members of the twenty-four listed in Maine were 
present at this meeting. Every minute of the two hours’ ses- 
sion was productive of some good to everyone present. All 
agreed that our first meeting had been a success. 

Water D. EMERSON, 
Secretary of the Branch. 
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TUFTS COLLEGE BRANCH. 


The second meeting of the Branch Society at Tufts College 
will be in Eaton Hall, Monday evening, March 20, at 7:45 
o’clock. The invitation is general. 

The round table method of discussion will be used, as at 
our first meeting. In addition to the report of Professor Bacon 
on the subject of Physics discussed at the last meeting of the 
New England Section at the University of Maine, the follow- 
ing questions have been submitted for this meeting. Ques- 
tions and answers on ways and methods of teaching will be 
in order. 

CuHarLes H. CHAss, 
Chairman. 


1. Is determining how well the student has prepared his 
lesson the purpose of the recitation? If so, is questioning the 
best method of finding this out? 

2. Is it possible to interest the well-prepared student and 
at the same time find out his preparation by framing questions 
leading to a summary of the lesson? 

3. To what extent should the instructor use the hour for 
the introduction of new material not contained in the text? 

4. Is it advisable to have part of the class working at the 
black board while the rest are being questioned ? 

5. What variations can be introduced to increase the inter- 
est in the daily meetings of the class? 

6. What can be done in teaching character to engineering 
students? What is being done in your classes? 

7. How can one teach in order to develop resourcefulness 
in the student or to train him to have a real scientific mind, 
fertile in engineering ideas? 

8. How may a young teacher obtain prestige with his stu- 
dents ? 

9. What can be done to increase intellectual earnestness 
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and to decrease the casualness and ‘‘don’t care’’ spirit? 

10. How hard should a problem be made? How much help 
or direction should be given? 

11. Do teachers of engineering subjects find it necessary 
or advisable to avoid the use of higher mathematics in some 
cases? 

12. Should the aim of laboratory, design and drawing courses 
be to develop men who have excellent technique along those 
lines or should the student be trained in methods, overlook- 
ing technique to a large extent? 

13. Edward A. Steiner claims that our college courses and 
methods of teaching tend to prolong the youthful age for too 
long a time. Is this true and why? 

14. Should physies be taught to engineering students with- 
out work in the laboratory ? 

15. What tests can be applied to a given one-hour examina- 
tion to assure an instructor that (a) it is not too long, (b) not 
too hard, (c) is entirely fair? 
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BOOK REVIEWS. 


Thermodynamics. E. J. Emswiter, Professor of Mechan- 
ical Eng., University of Michigan. 266 pages, 6 x 9, 172 
figures. Published by McGraw-Hill Book Company. 

An excellent textbook designed to present progressively the 
fundamental principles of thermodynamics. 

In the arrangement of the subject matter the students’ view- 
point has been considered. Steam is presented first. Vapor 
refrigeration, permanent gases, mixtures and air heat engines 
follow. The laws of thermodynamics and the kinetic theory of 
heat are then considered. The last two chapters on the flow of 
fluids and kinetic engines are valuable additions to the subject. 

In all there are 18 chapters and 13 sets of problems. One 
hundred and twenty-four figures and schematic diagrams are 
presented to illustrate the principles of the subject under dis- 


cussion. 
W. W. B. 


Practical Electrical Engineering (Direct Currents). Harry G. 
Cistn, M.E., Engineering Editor, Electrical Record. 324 
pages, 5 x 8, 68 illustrations. D. Van Nostrand Co. 

This book is designed to present to the average man, who 
has gained his knowledge of electricity by actual practice, the 
basic principles upon which the operation of electrical appa- 
ratus depend. The elementary principles which form the 
foundation of Electrical Engineering are taken up in the first 
chapters; in later chapters these are applied to electrical 
measuring instruments, the generator, and the motor. Prim- 
ary and secondary cells are treated very thoroughly. The 
knowledge of algebra and higher mathematics is not essential 
to the understanding of this book and it may very profitably be 
used in Industrial and Night schools, or by the man who wishes 
to know the principles of operation of the electrical things 
which are entrusted to him. 

H. C. K. 
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